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Comparison of commercial DNA extraction and QPCR systems for a better sensitivity 
in detecting the causative paratuberculosis pathogen in dairy cow fecal samples  
D. Fock-Chow-Tho1, 2, E. Topp3, and N. Bissonnette1
1Agriculture and Agri-Food Canada, Dairy & Swine Research and Development Centre2000 College Street, Sherbrooke, 
Quebec, J1M 0C8 Canada. 2Department of Biology, Université de Sherbrooke, Sherbrooke, Quebec, J1K 2R1 Canada. 3Agriculture 
and Agri-Food Canada, London, Ontario, N5V 4T3 Canada
Mycobacterium avium ssp. paratuberculosis (MAP) is the pathogen inducing ruminant paratuberculosis (Johne’s disease) 
worldwide. While formerly of sporadic incidence, the prevalence of infected animals resulting from modern farming 
has raised paratuberculosis bovine disease to a global concern. Oral-fecal contamination is the most important mode of 
transmission of paratuberculosis. Hence, eradicating shedders could prevent MAP propagation. Whereas considered the 
standard method for MAP diagnosis, fecal culture requires specialised costly media and a long incubation time which 
sometimes resolve into disappointing bacterial contamination. To facilitate the efforts of control programs we evaluated 
the performance of direct fecal QPCR assays in terms of sensitivity. Several commercial kits use different strategies 
for DNA extraction and QPCR systems for capturing the presence of MAP in fecal samples. In this study, our aim is 
to compare the sensibility of detection of three commercially available DNA extraction kits broadly used in Canada, 
named A, B, and C, combined with two methods of QPCR detection (T and V). Forty-nine dairy cows from five different 
herds were sampled and diagnosed by fecal culture and ELISA assays to 6 months interval during two years. Their fecal 
samples were then tested eight times (8 replicates) with the respective DNA extraction method. While all of the three 
commercial DNA extraction kits were described as very efficient for the paratuberculosis diagnosis, method B allows a 
more sensitive detection than the two others. Indeed, 100% of cows declared positive for paratuberculosis by both fecal 
culture and ELISA assays were identified with method B while only 23% and 43% cows were confirmed with methods A 
and C, respectively. Interestingly, by using method B, low MAP shedders were detected. Moreover the QPCR system plays 
a critical role, with detection system T yielding QPCR reactions with the highest sensitivity. The results presented herein 
suggest that DNA extraction kit C in combination with QPCR system T allow successful amplification of MAP DNA from 
fecal samples with the highest sensitivity and specificity. The current study demonstrates the importance of testing 
different kits for DNA extraction from fecal samples and the impact of a QPCR system to identify MAP shedding animals.
Keywords : 
Diagnosis, commercial DNA extraction system, fecal sample, quantitative polymerase chain reaction, sensitivity
P-03.19
Peripheral production of IFN-? in goats vaccinated against paratuberculosis in 
response to different Mycobacterium avium subsp paratuberculosis (Map) and 
M. bovis antigens.   
Royo M1, Fuertes M1, Fernández M1, Castaño P1, Ferreras MC1, Benavides J1, Pérez V1
1Dpt Sanidad Animal, Instituto de Ganadería de Montaña (CSIC-ULE), Facultad de Veterinaria, Universidad de León, León, 
Spain
Animals vaccinated against paratuberculosis could cross react in immune-based diagnostic methods for other 
mycobacterial diseases, mainly Mycobacterium bovis infections. The interference with the diagnostic tests used in 
tuberculosis eradication programs is the main reason barring the use of paratuberculosis vaccines in cattle in most 
countries. In this study, different antigens have been evaluated for immune-based diagnostic tests applied to goats 
vaccinated against paratuberculosis in order to evaluate whether they could be used to avoid cross reactions. Goats 
vaccinated at 1.5, 5 months old or when adults, were sampled at 4, 9 and 15 months post-vaccination (mpv) and whole 
blood was used for IFN-? release assay. Paired unvaccinated controls were used in each group. For the assays, the following 
antigens were employed: avian and bovine PPD (CZ Veterinaria), johnin (Neiker), EC and HP M. bovis protein cocktails 
(Prionics,) and VK055 and VK067 Map proteins (Vacunek). No significant differences in the IFN-? release was observed 
between vaccinated and unvaccinated animals in samples incubated with EC and HP M. bovis proteins or with VK067 
Map antigen. The highest responses were obtained when johnin and avian PPD were employed, and also with bovine PPD, 
although always lower than the previous two antigens. Only samples from vaccinated animals incubated with VK055 
Map protein gave positive reactions, lower that those observed with johnin or avian PPD. These results suggest that EC or 
HP M. bovis protein cocktails, already used for tuberculosis diagnosis, would be useful for discriminating paratuberculosis 
vaccinated from M. bovis infected animals.  
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Evaluation of different immunological methods for the diagnosis of 
paratuberculosis in dairy cows and their relationship with the fecal shedding 
determined by PCR 
Fernández M1, Mohamed Y1, Fuertes M1, Castaño P1, Royo M1, Ferreras MC1, Benavides J1, Pérez V.1
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Intra-herd prevalence of Mycobacterium avium subsp. paratuberculosis (Map) infection has been evaluated in three 
different cattle dairy herds, of 107, 64 and 34 adult animals respectively, using immunological diagnostic methods. 
Their efficiency in the diagnosis of the infection and the relationship of their results with the age of the animals were 
also assessed. Animals from the herds were examined at a single time point by serum indirect ELISA, using Map PPA-3 
protoplasmic as coating antigen of the plates, and by of IFN-? release assay in peripheral blood after incubation with 
avian PPD. Besides, the presence of specific antibodies in individual samples of milk and Map fecal excretion, evaluated 
by a real-time PCR (Paratb-kuanti VK), was assessed in all 34 animals from herd C. This study reflects a seroprevalence of 
33.6%, 34.37% and 14.5% obtained in the three herds respectively, while 59%, 63.16% and 51.4% animals were positive to 
the IFN-? release test. It was clear the significant relationship existing between the age of the animals and the response 
to each diagnostic test employed. In this sense, the percentage of ELISA positive animals was significantly higher in 
adult cattle than in younger animals. In contrast, the number of cattle positive to IFN-? test was lower among adult 
cattle. In herd C, only 3 out of 34 cows were positive to ELISA in both milk and serum samples. Map fecal excretion was 
only found in the sole animal showing positive results to ELISA and IFN-? test plus clinical signs of paratuberculosis. 
According to these results, the number of Map infected animals determined by immunological methods in a herd with 
paratuberculosis can reach high values. Response to immune-based diagnostic tests is related to the age of the animals 
and would precede fecal Map excretion. 
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Cell mediated immune response to L5P in longitudinal study of heifers from naturally 
Mycobacterium avium subsp paratuberculosis infected herd  
S. Holbert1, M. Branger1, B. Lamoureux2, L. Malherbe2, C. Ganneau3, T. Cochard1, L. Olagnon4, 
L. Comtet4, C. Tholoniat2, S. Bay3, F. Biet1
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Peptidyl moiety of cell wall lipopentapeptide (L5P) specific of Mycobacterium avium subsp paratuberculosis (Map) is 
immunogenic and a target for specific humoral response in Map infected animals. A chemically synthesized L5P is able to 
induce specific cell mediated immune response (CMIR) in IFN-? release assay (IGRA) in selected cows from Map infected 
herds comparatively to non-infected or M. bovis infected. Following these observations, the aim of this study was to 
evaluate if L5P was an antigen of early specific immune response and potentially a predictive tool of Map infection. 
113 heifers of 6 herds were included in a two years’ longitudinal study: 71 animals from three Map culture-confirmed 
herds, 11 animals from a Map infected herd Silirum® vaccinated during the study and 31 animals from two certified Map 
free herds. The analysis of the CMIR was investigated by IGRA following whole blood stimulation with synthetic L5P or 
mycobacterium purified protein derivative (PPD) from M. avium (PPDa), M. bovis (PPDb), Map (PPDj) and M. phlei (PPDp). 
Humoral immune response was quantified by L5P-based ELISA using an internal procedure and two commercial Map 
kits. Moreover, bacilli excretion was estimated by isolation and culture from faecal sample. PPDs’ CMIR was more or less 
high depending of infected herds context, became high over 2 S/P ratio for 10/11 animals just after Silirum® vaccination 
and was low, less than 0.1 S/P ratio, in certified Map free herds. L5P CMIR was observed in 9 of 71 animals from Map 
culture-confirmed herds. These 9 animals with a L5P CMIR positive between 0.05 and 0.6 S/P ratio were from the same 
herd, knowing that L5P CMIR was previously detected in all included Map culture-confirmed herds. L5P CMIR was 
fluctuant as already described for PPD but was significantly correlated with PPDj CMIR. For 2 of the 9 animals, the L5P 
CMIR was predictive of the Map positive serology, whereas it was concomitant with seropositivity for 2 others and that 
for 5 animals was several times observed without seroconversion. And no seroconversion was observed in other herds.
The continuation of this study would assess the predictive potential of L5P CMIR for paratuberculosis diagnosis. 
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